Myofibrillar proteinase, cathepsin B, and protein breakdown rates in skeletal muscle from septic rats.
Muscle catabolism during sepsis is mainly caused by myofibrillar protein breakdown. The mechanism of this metabolic response is not known. We tested the hypothesis that increased protein breakdown in the extensor digitorum longus (EDL) muscle of septic rats is caused by increased activity of the so-called myofibrillar proteinase, which is a nonlysosomal proteolytic enzyme, and cathepsin B, which is a lysosomal proteinase. Sepsis, induced in male Sprague-Dawley rats (50 to 60 g) by cecal ligation and puncture (CLP), resulted in an approximately 50% increase in myofibrillar proteinase activity and an approximately 30% increase in cathepsin B activity. Concomitantly, both total and myofibrillar protein breakdown rates, measured as release of tyrosine and 3-methylhistidine (3-MH), respectively, by incubated EDL muscles, were substantially elevated. Treatment of septic rats with the mast cell degranulating compound 48/80 or the lysosomal protease inhibitor leupeptin significantly reduced myofibrillar proteinase and cathepsin B activities, but did not affect protein breakdown rates. The results suggest that increased protein breakdown in septic skeletal muscle is associated with, but not caused by, myofibrillar proteinase or cathepsin B activity. The data also support the concept of a mast cell origin of the myofibrillar proteinase activity, but do not suggest an obligatory involvement of mast cell proteinase in increased protein degradation during sepsis.